Abstract-QoS (Quality of Service) constraints_based multicast routing is one of major issues in distributed multimedia on the network. An improved algorithm based CACO (Chaos Ant Colony Optimization) is proposed in this paper for solving some routing problems such as the convergence speed, packet loss rate and bandwidth, etc. The algorithm utilizes the pheromone positive feedback effect to guide chaos search. The advantage of this scheme is that chaos initialization is adopted to improve individual quality and chaos perturbation is utilized to avoid the search being trapped in local optimum, meanwhile improve the packet delivery ratio and reduce the end-to-end delay. The experimental results show that the efficiency of the algorithm.
INTRODUCTION
Routing algorithm is a pivotal technology that underpins the network transmission, will develop with the appearance of the new network. Mobile Ad Hoc NETwork (MANET) is a new kind of wireless networks that it can self-organize and self-configureed. In this kind of networks, it doesn't require fixed infrastructure, the network topology constantly changes and all the mobile nodes are equal that could be a routing node transmit messages. Therefore, design a new dynamic routing protocol is important for ad hoc network [1] .
The main problem to be solved by QoS routing algorithm is the constraints_based multicast routing Path problem. Algorithms to solve this family of problems are known to be heuristics which can reduce the complexity of the path computation, however, at the expense of not attaining the optimal solution for the problem and finding just a feasible solution. The path computation algorithm is at the core of QoS routing strategies. Instead of using a shortest path algorithm based on statically configured metrics, as in traditional routing protocols, the algorithm must select several alternative paths that are able to satisfy a set of constraints regarding, for instance, end-to-end delay bounds and bandwidth requirements. However, the algorithms to solve such a problem have been shown to have, in general, high computational complexity [2] .
Therefor， there is a need to develop a unified routing protocol, which also results in overall network management in addition to just packet routing. In this attempt, this project looks at the characteristics of emergence behavior exhibited in natural environments by studying the emergence behavior in ants and presents a unified solution for network management through routing.
The remainder of this paper is organized as follows. In Section 2, we present the QoS constraints_based multicast routing method, especially, emphasize on the chaos ant pheromone model. In Section 3, the performance of the proposed algorithm is analyzed through Experiment. Finally, a conclusion is given in Section 4.
II. QOS CONSTRAINTS_BASED MULTICAST ROUTING METHOD

A. MANET QoS Model
Mobile Ad hoc NETwork (MANET) is a self-organized and self-managed network. Effective routing algorithm is one of its key technologies due to its dynamic network topology [3] . Let ( , ) G V E = stand for the network model.
V is the network nodes and E is the network links.
( 1, 1) 
B. MANET QoS Routing Using ACO
ACO(Ant Colony Optimization) is a heuristic approach for solving hard combinatorial optimization problems. It was first proposed by M.Dorigo, and had been successfully used to solve Traveling Salesman Problem. Since then, ACO was applied to network's routing by Gianni Di Caro and Marco Dorigo, called AntNet. Agent is mobile code which has a little intelligent, can move itself from node to node, cooperating with others to perform complex tasks in a distributed manner. These agents have obvious advantages such as reducing network overload greatly, running independent and asynchronous, adapting the network's change dynamically, is a computing tool that can solve some question such as complex, dynamic and asynchronous problems.
Along with the development of bionics and agent, ant colony algorithm and agent is applied to network's routing gradually. The first ACO routing algorithm was designed for wired networks like as AntNet, which is a proactive routing protocol, mainly using ants to discover and maintain route, but it doesn't adapt the networks that constantly change, so doesn't apply to Ad Hoc networks.
The ACO routing algorithms were designed for MANET such as Ant-AODV and AntHocNet all use mobile agents like ants to carry on big scope to scan the networks, make use of ant agents to collect the information about routing. Among them, the Ant-AODV combines ACO proactive characteristics with AODV reactive characteristics, to improve the performance of routing search delay and to adapt the constantly change of network's topology; AntHocNet is a hybrid algorithm, which combines reactive path setup with proactive path probing, maintenance and improvement. Other ACO routing of MANET like GPS/AL, ANSI, PERA, ARAMA，MANSI，Termite etc, they all have their own applied area [1] .
In addition to laying pheromone on the path an ant moves, to make ACO metaheuristic suitable for MANET QoS routing, the ant additionally senses and collects some of the environment related parameters like number of nodes the ants have visited, the delay taken to reach destination and to come back to source and the available bandwidth of each link it has traveled. When the ant comes back to source, all details collected by that ant will be used to find whether the path taken by it will be suitable for real time data transmission or not. If suitable then the path will be selected for data transmission after doing soft resource reservation on all intermediate nodes along the path [2] .
C. Chaos ant Pheromone Model
MANET routing is a difficult problem because network characteristics such as traffic load and network topology may vary stochastically and in a time varying nature. As we can see, the distributed nature of network routing is well matched by the multi agent nature of ACO algorithms. ACO adopts the foraging behavior of real ants. Initially when there is no neighborhood relationship between two nodes, the pheromone substance on that link will be zero. As soon as neighborhood relationship is established between two nodes, i and j , an initial pheromone amount 0.1 is deposited on that link as There is also an implicit negative reinforcement for the pheromone values. Within every finite time interval T delay, if there is no data toward a neighbor node, its corresponding pheromone value decays by a factor ρ as follows.
(1 ) (1 ) 0 .1
When node i losses its connectivity to its neighbor j , the pheromone on the link i to j will be set to 0.
D. Path Preference Probability Model
Path preference probability is calculated in both intermediate nodes as well as source nodes upon receipt of Route_Reply_Ant. Suppose current node i receives a Route_Reply_Ant from node j for destination d then, the path preference probability is calculated as follows [2] . (15) After finding the path preference probability through various neighbors, the source as well as intermediate nodes now have multiple paths to the destination. The path which has higher path preference probability will be selected for data transmission.
III. EXPERIMENT AND PERFORMANCE ANALYSIS
The experiment results are shown in figure 1 and figure 2 . The performance of the proposed was compared with another on demand state of the art routing protocol AODV for the same network and load characteristics. 100 nodes using the typical Random Waypoint Model moves within a 2500m*1500m area with Mobility Speed: 1-20m/s respectively.The mechanism of IEEE802.11 DCF is used by MAC layer, thus channel capacity is 2.5Mbps.There are 40 CBR sources each send 5 data packet per second. The size of data payload is 512 bytes per packet. The other parameters are set as follow: Two way ground, radio range of single node:400 Meters, and the simulation lasts 900 seconds of simulation time to collect the statistics of end-to-end delay, packet successfully delivery ratio. Fig.1 shows the effect of pause time on end-to-end delay of AODV and proposed protocols. At higher pause times, the nodes stay longtime in each waypoint and hence path breaks will be lesser. So with higher pause times, both algorithms provide almost same and low end-to-end delays. Fig.2 shows the effect of packets received for both the protocols in terms of mobility. In both cases higher the node mobility, lesser is the packet delivery. Because in such cases there will be frequent path breaks and hence frequently route establishment phase will be invoked in case of AODV. In this paper, we have proposed a novel QoS constraintsbased multicast routing algorithm using CACO. The approach is based on swarm intelligence and especially on the chaos ant colony optimization meta-heuristic. We compared the performance of the proposed protocol with that of the AODV routing protocol in terms of the pause time on end-to-end delay, the mobility on packet received,etc. Our simulation results show that the proposed protocol perform well than the conventional AODV under high mobility because of alternate route maintenance scheme.
